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ARTICULATED DOZER BLADE SYSTEM 
FOR VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to articulated plow blade 
devices and more particularly pertains to a neW articulated 
doZer blade system for vehicles for performing dozing 
operations using an articulated blade capable of a variety of 
blade con?gurations. 

2. Description of the Prior Art 
Articulated ploW blade devices for system on vehicles are 

knoWn, and these devices have primarily been designed and 
used for ploWing or pushing snoW or other relatively light 
Weight friable materials. The desire to removably mount 
these devices on nondedicated vehicles (such as pickup 
truck vehicles) has required that the devices be kept rela 
tively light in Weight, Which has limited the strength and 
durability of the devices, especially When they are used to 
ploW friable materials that are denser (e.g., heavier) than 
snoW, such as soil, sand or stone. 

The design of these devices has also limited their usage as 
a “doZer” blade, such as use in a manner similar to tradi 

tional bulldoZers, for spreading out and leveling out friable 
material. DoZer blading is a much more rigorous operation 
than simply pushing material such as snoW in front of the 
blade. Typical doZer operations, such as dragging the blade 
backWards (knoWn as “back-dragging”) over a quantity of 
friable material to level out the material on the ground 
surface (including paved and unpaved surfaces), requires a 
signi?cant amount of strength in the blade structure that 
these ploW blade devices have typically lacked. 

Further, back dragging operations require the ability to 
securely ?x the blade against sWinging movement (about a 
vertical axis) and against pivoting movement (about a hori 
Zontal axis), sometimes referred to as “tripping”. For 
example, the use of springs on previous devices to pivotally 
bias the sWing movement of the individual blade portions 
severely limits the ability of these devices to perform the 
back dragging operation. Thus, the use of previous articu 
lated ploW blade devices in operations other than snoW 
removal has been quite limited. 

Additionally, the “tripping” of the blade about a trans 
verse horiZontal axis (for accommodating obstacles encoun 
tered by the bottom edge of the blade on the ground surface) 
is useful for snoW moving When ground obstacles may be 
hidden by snoW covering the ground. HoWever, the tripping 
feature reduces the effectiveness of the blade When attempt 
ing to move heavier materials such as dirt, sand, and rock. 

The articulated doZer blade system for vehicles according 
to the present invention substantially departs from the con 
ventional concepts and designs of the prior art, and in so 
doing provides an apparatus primarily developed for the 
purpose of performing doZing operations using an articu 
lated blade capable of a variety of blade con?gurations. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing disadvantages inherent in the 
knoWn types of articulated ploW blade devices noW present 
in the prior art, the present invention provides a neW 
articulated doZer blade system Wherein the same can be 
utiliZed for performing doZing operations using an articu 
lated blade capable of a variety of blade con?gurations. 

The general purpose of the present invention, Which Will 
be described subsequently in greater detail, is to provide a 
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2 
neW articulated doZer blade system for vehicles Which has 
many of the advantages of the articulated ploW blade devices 
mentioned heretofore and many novel features that result in 
a neW articulated doZer blade system for vehicles Which is 
not anticipated, rendered obvious, suggested, or even 
implied by any of the prior art articulated ploW blade 
devices, either alone or in any combination thereof. 

To attain this, the articulated doZer blade system for 
attachment to a vehicle of the present invention generally 
comprises an articulated doZer blade having left and right 
doZer blade portions pivotally mounted together at a central 
sWing joint such that the doZer blade portions are sWingable 
betWeen a forWard sWing position substantially forWard of 
the central sWing joint and a rearWard sWing position 
substantially rearWard of the central sWing joint. A central 
pivot member is located rearWard of the articulated doZer 
blade and has the central sWing joint of the articulated doZer 
blade mounted thereon, and the central pivot member has 
laterally spaced outer Walls extending rearWardly from the 
mounting of the central sWing joint. Blade positioning 
means are provided for independently sWinging each doZer 
blade portion relative to the central pivot member to a 
user-selected position betWeen the forWard sWing position 
and the rearWard sWing position. The blade positioning 
means are adapted to securely hold each doZer blade portion 
in a user-selected position to thereby resist forWard and 
rearWard sWinging of a doZer blade portion from the selected 
position. 
A doZer blade support structure is provided for support 

ively attaching the doZer blade and the central pivot member 
to a vehicle. The support structure has a forWard end and a 
rearWard end, With the rearWard end having attachment 
means for attaching the support structure to a vehicle. A 
bifurcated pivot mounting is provided for pivotally mount 
ing the central pivot member on the support structure, and 
the bifurcated pivot mounting comprises a pivot rod mount 
ing sleeve extending betWeen and through the laterally 
spaced outer Walls of the central pivot member. The mount 
ing sleeve is mounted at its opposite end portions to the 
laterally-spaced outer Walls. The central pivot member has a 
rear Wall extending betWeen and being ?xed to the laterally 
spaced outer Walls and being ?xed to the pivot rod mounting 
sleeve. The bifurcated pivot mounting further comprises 
laterally-spaced parallel fork members extending forWardly 
from the forWard end of the support structure, With each fork 
member having a pivot rod mounting bushing mounted 
thereon. The central pivot member is positioned betWeen the 
spaced fork members such that the pivot rod mounting 
sleeve thereof aligns With the pivot rod mounting bushings 
of the fork members. A pivot rod having end portions is 
received in the pivot rod mounting bushings and extends 
through the mounting sleeve of the central pivot member 
and the mounting bushing of each fork member. 

There has thus been outlined, rather broadly, the more 
important features of the invention in order that the detailed 
description thereof that folloWs may be better understood, 
and in order that the present contribution to the art may be 
better appreciated. There are additional features of the 
invention that Will be described hereinafter and Which Will 
form the subject matter of the claims appended hereto. 

In this respect, before explaining at least one embodiment 
of the invention in detail, it is to be understood that the 
invention is not limited in its application to the details of 
construction and to the arrangements of the components set 
forth in the folloWing description or illustrated in the draW 
ings. The invention is capable of other embodiments and of 
being practiced and carried out in various Ways. Also, it is 
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to be understood that the phraseology and terminology 
employed herein are for the purpose of description and 
should not be regarded as limiting. 
As such, those skilled in the art Will appreciate that the 

conception, upon Which this disclosure is based, may readily 
be utiliZed as a basis for the designing of other structures, 
methods and systems for carrying out the several purposes 
of the present invention. It is important, therefore, that the 
claims be regarded as including such equivalent construc 
tions insofar as they do not depart from the spirit and scope 
of the present invention. 

Further, the purpose of the foregoing abstract is to enable 
the US. Patent and Trademark Of?ce and the public 
generally, and especially the scientists, engineers and prac 
titioners in the art Who are not familiar With patent or legal 
terms or phraseology, to determine quickly from a cursory 
inspection the nature and essence of the technical disclosure 
of the application. The abstract is neither intended to de?ne 
the invention of the application, Which is measured by the 
claims, nor is it intended to be limiting as to the scope of the 
invention in any Way. 

It is therefore an object of the present invention to provide 
a neW articulated doZer blade system for vehicles Which has 
many of the advantages of the articulated ploW blade devices 
mentioned heretofore and many novel features that result in 
a neW articulated doZer blade system for vehicles Which is 
not anticipated, rendered obvious, suggested, or even 
implied by any of the prior art articulated ploW blade 
devices, either alone or in any combination thereof. 

It is another object of the present invention to provide a 
neW articulated doZer blade system for vehicles Which may 
be easily and ef?ciently manufactured and marketed. 

It is a further object of the present invention to provide a 
neW articulated doZer blade system for vehicles Which is of 
a durable and reliable construction. 

An even further object of the present invention is to 
provide a neW articulated doZer blade system for vehicles 
Which is susceptible of a loW cost of manufacture With 
regard to both materials and labor, and Which accordingly is 
then susceptible of loW prices of sale to the consuming 
public, thereby making such articulated doZer blade system 
for vehicles economically available to the buying public. 

Still yet another object of the present invention is to 
provide a neW articulated doZer blade system for vehicles 
Which provides in the apparatuses and methods of the prior 
art some of the advantages thereof, While simultaneously 
overcoming some of the disadvantages normally associated 
thereWith. 

Still another object of the present invention is to provide 
a neW articulated doZer blade system for vehicles for per 
forming doZing operations using an articulated blade 
capable of a variety of blade con?gurations. 

Yet another object of the present invention is to provide a 
neW articulated doZer blade system for vehicles Which 
includes articulated blade portions independently sWingable 
relative to a central pivot member to a user-selected position, 
With the position being securely held by each doZer blade 
portion in the user-selected position in a manner resisting 
forWard and rearWard sWinging of each doZer blade portion 
from the selected position. 

Still yet another object of the present invention is to 
provide a neW articulated doZer blade system for vehicles 
that has enhanced strength and durability for greater versa 
tility of use. 

Even still another object of the present invention is to 
provide a neW articulated doZer blade system for vehicles 
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that performs ploW blading operations including pushing a 
friable material such as snoW from a ground surface, and 
performs doZer blading operations including distributing 
and leveling out a friable material such as dirt or sand over 
a ground surface. 

These together With other objects of the invention, along 
With the various features of novelty Which characteriZe the 
invention, are pointed out With particularity in the claims 
anneXed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
the speci?c objects attained by its uses, reference should be 
made to the accompanying draWings and descriptive matter 
in Which there are illustrated preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and objects other 
than those set forth above Will become apparent When 
consideration is given to the folloWing detailed description 
thereof. Such description makes reference to the annexed 
draWings Wherein: 

FIG. 1 is a schematic rear perspective vieW of a neW 
articulated doZer blade system for vehicles according to the 
present invention. 

FIG. 2 is a schematic exploded perspective vieW of the 
central pivot member and the support structure isolated from 
the other components of the invention. 

FIG. 3 is a schematic side vieW of the isolated central 
pivot member and support structure in an operational pivot 
position. 

FIG. 4 is a schematic sectional vieW of the central pivot 
member taken along line 4—4 of FIG. 2. 

FIG. 5 is a schematic top vieW of the support structure in 
isolation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference noW to the draWings, and in particular to 
FIGS. 1 through 5 thereof, a neW articulated doZer blade 
system for vehicles embodying the principles and concepts 
of the present invention and generally designated by the 
reference numeral 10 Will be described. 
The invention comprises an articulated doZer blade sys 

tem 10 for attachment to a vehicle that is suitable (e.g., 
possesses the necessary poWer) for pushing and for bulldoZ 
ing (or simply “doZing”) relatively loosely packed friable 
material, such as, for eXample, a skid steer loader or other 
vehicle, and is ideally suited for use With vehicles having a 
raisable and loWerable tool mounting platform (not shoWn). 
The system 10 generally comprises an articulated doZer 

blade 12, a central pivot member 24 on Which the articulated 
doZer blade 12 is mounted, and a support structure 80 having 
the central pivot member 24 pivotally mounted thereon. For 
purposes of description, the doZer blade 12 is considered 
forWard of the central pivot member 24, and the central pivot 
member is forWard of the support structure 80. The vehicle 
(not shoWn) on Which the system 10 is mounted is rearWard 
of the system 10. 
The articulated doZer blade 12 comprises left 14 and right 

16 doZer blade portions that are pivotally mounted together 
at a central sWing joint 20. This pivotal mounting permits 
each of the doZer blade portions 14, 16 to sWing to an in?nite 
number of positions betWeen a forWard sWing position in 
Which the blade portion is located substantially ahead of or 
forWard of the central sWing joint 20, and a rearWard sWing 
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position in Which the blade portion is located substantially 
behind or rearward of the central sWing joint. 

The central pivot member 24 is located rearWard of the 
articulated doZer blade 12 and directly behind the central 
sWing joint 20 of the articulated doZer blade 12. 

The preferred central pivot member 24 of the invention is 
comprised of a number of discrete Walls or plates that are 
joined together in a suitable manner such as by substantially 
continuous Welds along the portions of the Walls that meet. 
The central pivot member 24 has a front Wall 26 that is 
oriented substantially transversely to the longitudinal axis of 
the central pivot member. The substantially vertically 
oriented front Wall 26 also has the central sWing joint 20 
mounted thereon. 

Most preferably, the central sWing joint 20 comprises a 
plurality of discrete pivot sleeves 22, With the doZer blade 
portions 14, 16 and the front Wall 26 of the central pivot 
member 24 each having at least one of the pivot sleeves 
being mounted thereon. Ideally, the holes in the pivot sleeves 
22 are alignable With each other in an alternating manner. A 
sWing pin 23 is inserted through the holes of the pivot 
sleeves 22 to pivotally join the sleeves together and alloW 
the central pivot member 24 and the doZer blade portions 14, 
16 to pivot or sWing With respect to each other. 

The central pivot member 24 further comprises a pair of 
substantially vertically-oriented outer Walls 30, 32 that 
extend rearWardly and generally outWard from the outer 
lateral edges of the front Wall 26. The outer Walls 30, 32 of 
the central pivot member are preferably comprised of tWo 
angled Wall portions 34, 36 and tWo rearWard Wall portions 
38, 40 located rearWard of the angled Wall portions 34, 36. 
Each angled Wall portion 34, 36 extends generally outWardly 
from the longitudinal axis of the central pivot member 24 
and also extends generally rearWardly from the front Wall of 
the central pivot member 24. The rearWard Wall portions 38, 
40 of the outer Walls 30, 32 are substantially vertically 
oriented and laterally-spaced from each other and extend 
rearWardly from the rearmost edges of the angled Wall 
portions 34, 36. 

The central pivot member 24 also includes a substantially 
vertically-oriented rear Wall 42 that extends substantially 
transversely betWeen the rearWard Wall portions 38, 40 of 
the outer Walls 30, 32. A slant Wall 43 is preferably mounted 
betWeen the outer Walls 30, 32 beloW the rear Wall 42 in a 
forWardly doWnWard, rearWardly upWard orientation. In the 
most preferred embodiment, a vertically-oriented central 
vertical Wall 44 extends substantially transversely betWeen 
the outer Walls 30, 32, preferably at the location Where the 
angled 34, 36 and rearWard 38, 40 Wall portions of the outer 
Walls are joined together. A substantially horiZontally 
oriented top plate 46 and a substantially horiZontally 
oriented bottom plate 48 are preferably employed to join the 
outer Walls 30, 32 and the front 26 and rear 42 Walls together 
and thereby enclose the interior space Within the central 
pivot member 24. This arrangement of the Walls and plates 
provides a solid and strong box-like construction for the 
central pivot member 24 and gives the member 24 signi? 
cant strength for resisting tWisting of the member 24 
betWeen the central sWing joint 20 and the pivot mounting 
90 betWeen the central pivot member 24 and the support 
structure 80. 

The most preferred embodiment of the invention includes 
skid shoes for contacting a ground surface beloW the articu 
lated doZer blade system 10. A skid shoe 51, 52 is mounted 
on the loWer portions of each of the doZer blade portions 14, 
16 in a position for contacting the ground beloW the blade 
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6 
portions. Signi?cantly, a central skid shoe 50 is mounted on 
the bottom plate 48 of the central pivot member 24 for 
directly supporting the central pivot member 24 above the 
ground surface. Consequently, support of the central pivot 
member 24 is not solely imposed upon the shoes 51, 52 
mounted on the doZer blade portions Which may impose a 
tWisting stress on the sWing pin 23 of the central sWing joint 
20 Which also may be transmitted to the central pivot 
member 24. The central skid shoe 50 is mounted on a post 
54 Which extends through the bottom plate 48 and also 
through the top plate 46 of the central pivot member 24, and 
is held in place by a removable post pin 56 Which permits 
WithdraWal of the post 54 from the central pivot member 24. 
Spacers, such as individual ring-shaped Washers or ring 
bushings, may be placed betWeen the bottom plate 48 and 
the skid shoe 50 to increase (or decrease by removing) the 
distance betWeen the skid shoe 50 and the central pivot 
member 24 to adjust the ride height of the pivot member 
above the ground. The other skid shoes 51, 52 are similarly 
con?gurable for adjusting the ride height of the blade 
portions 14, 16. 

The invention further includes blade positioning means 
for sWinging each of the doZer blade portions 14, 16 relative 
to the central pivot member 24 to a user-selected position 
either at the forWard sWing position or the rearWard sWing 
position, or at a position betWeen the forWard and rearWard 
positions. The blade positioning means for each doZer blade 
portion acts independently of the positioning means for the 
other blade portion such that, for example, one blade portion 
may be moved to the forWard sWing position and the other 
blade portion moved to the rearWard sWing position to push 
material encountered by the blade to one side. Similarly, 
placing both blade portions into the rearWard sWing position 
creates a V con?guration that pushes material off to both 
sides of the articulated doZer blade and placing both blade 
portions into the forWard sWing position creates a reverse-V 
con?guration. 

Signi?cantly, the blade positioning means is adapted to 
securely hold each the doZer blade portion 14, 16 in a 
user-selected position to thereby resist forWard and rearWard 
sWinging of each of the doZer blade portions from the 
selected position. Thus, the blade portions are secured in 
their selected positions regardless of Whether the doZer blade 
is being pushed forWard by the vehicle along the ground 
surface or pulled rearWard by the vehicle along the ground 
surface. This feature of the invention is critical in enabling 
the user of the doZer blade to “back-drag”, or pull the blade 
rearWards over loose material to distribute and level out the 
material over an area of ground. 

The preferred blade positioning means comprises a pair of 
elongate extendible/retractable members 58, 60 With each 
member acting on a doZer blade portion. Each extendible/ 
retractable member 58, 60 has a selectively variable length 
independent of other extendible/retractable member acting 
on the other doZer blade portion. One end of each 
extendible/retractable member is mounted to a doZer blade 
portion and the other end of the extendible/retractable mem 
ber is mounted to the central pivot member 24 such that 
extending the length of the extendible/retractable member 
sWings the doZer blade portion toWard the forWard sWing 
position. Conversely, retracting the extendible/retractable 
member sWings the doZer blade portion toWard the rearWard 
sWing position. 

In the most preferred embodiment of the invention, each 
extendible/retractable member 58, 60 comprises a hydraulic 
cylinder comprising a piston rod 62 and a cylinder or barrel 
64 With conduit means 66, 67 for hydraulically pressuriZing 
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either end of the cylinder 64 With ?uid at either side of the 
piston such that the rod of the hydraulic cylinder assembly 
is hydraulically movable. The conduit means preferably 
comprises hydraulic hoses 66, 67 that are connected 
betWeen the hydraulic cylinder and a hydraulic control valve 
(not shoWn) controlled by the operator of the vehicle. 
Ideally, the hydraulic control valve is electrically controlled 
by a control lever (not shoWn) operated by the vehicle 
operator. The preferred central pivot member 24 has a pair 
of spaced ears 68, 69 mounted on each of the outer Walls 30, 
32 for pivotally mounting one end of an extendible/ 
retractable member 58, 60 to the central pivot member 24. 
Each doZer blade portion 14, 16 also has a pair of spaced 
mounting ears 70, 71 mounted thereon at a location laterally 
outWard from the central sWing joint 20 for mounting the 
other end of the extendible/retractable member 58, 60 to the 
doZer blade portion. 
An important feature of the invention is the doZer blade 

support structure 80 for supportively attaching the articu 
lated doZer blade 12 and the central pivot member 24 to a 
vehicle. The support structure 80 has a longitudinal axis 
parallel to the longitudinal axis of the central pivot member 
24, and has a forWard end 82 and a rearWard end 84. In the 
most preferred embodiment of the invention, the support 
structure 80 is constructed of substantially parallel and 
laterally spaced square tubes 86, 88 that extend from the 
forWard end 82 of the support structure to the rearWard end 
84 of the support structure. 
A signi?cant feature of the invention is the bifurcated 

pivot mounting 90 for pivotally mounting the central pivot 
member 24 (and the articulated doZer blade 12) on the 
support structure 80. On the central pivot member portion of 
the bifurcated pivot mounting 90, a pivot rod mounting 
sleeve 92 extends betWeen and through the laterally-spaced 
outer Walls 30, 32 so that the sleeve 92 is solid and 
continuous betWeen the outer Walls of the central pivot 
member 24. The mounting sleeve 92 is preferably ?xedly 
mounted at its opposite end portions 94, 95 to the laterally 
spaced outer Walls 30, 32 With each end of the sleeve most 
preferably protruding through an outer Wall. In the most 
preferred embodiment of the central pivot member 24, the 
rear Wall 42 (positioned betWeen the laterally-spaced outer 
Walls 30, 32) extends vertically doWnWard from the top plate 
46 to the pivot rod mounting sleeve 92, and the bottom edge 
of the rear Wall is ?xed such as, for example, by Welding to 
the pivot rod mounting sleeve 92. 

The bifurcated pivot mounting 90 further comprises 
laterally-spaced parallel fork members 96, 97 on the support 
structure 80 that extend forWardly from the forWard end 82 
of the support structure. Each fork member 96, 97 has a 
pivot rod mounting bushing 98, 99 mounted thereon. The 
mounting bushings 98, 99 are aligned With each other such 
that the end portions of the pivot rod 100 are insertable in the 
mounting bushings With the central portion of the pivot rod 
100 being unsupported betWeen the fork members 96, 97, 
for being accepted Within the pivot rod mounting sleeve 92. 

The rear portion of the central pivot member 24 is 
positioned betWeen the spaced fork members 96, 97 such 
that the pivot rod mounting sleeve 92 aligns With the pivot 
rod mounting bushings 98, 99 of the fork members. The 
pivot rod 100 is mounted With its end portions received in 
the pivot rod mounting bushings 98, 99 and it extends 
through the mounting sleeve 92 of the central pivot member 
24 so that the central pivot member 24 may be pivoted With 
respect to the support structure 80. 

Signi?cantly, the fork members 96, 97 are located later 
ally outside of the outer Walls 30, 32 of the central pivot 
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8 
member 24, Which permits a larger spacing betWeen the fork 
members 96, 97 and in turn provides greater resistance to 
tWisting of the central pivot member 24 about a vertical axis 
With respect to the support structure 80. Forces that may 
impose a tWisting of the central pivot member 24 include 
When the doZer blade 12 encounters an obstacle that is 
unevenly distributed betWeen the blade portions 14, 16. One 
blade portion is thus subjected to a greater rearWard force 
than the other blade portion, and as a result a torque is 
applied that tends to rotate the central pivot member 24 
against the pivot mounting 90 and toWard the blade portion 
having the greater load. 
As a result of the pivot mounting 90 feature of the 

invention, the area of contact betWeen the pivot rod 100 and 
the pivot rod mounting bushings 98, 99 is not limited by the 
area of contact betWeen the pivot rod 100 and the pivot rod 
mounting sleeve 92. These areas of contact can be increased, 
and the stresses imposed on the elements of the pivot 
mounting can be spread out over a greater contact area, and 
therefore the concentration of stress at any one point of 
contact is reduced for longer life and greater reliability of the 
pivot mounting. 

In the most preferred embodiment of the invention, the 
spacing betWeen the fork members 96, 97 is at least about 
four inches or even larger to enable the pivot mounting 90 
to provide greater resistance to the tWisting torque forces 
that may be encountered. Illustratively, the fork members are 
about 6 inches apart and the mounting bushings 98, 99 are 
about 5 inches apart. 

In the illustrative embodiment of the invention, the for 
Ward ends 82 of the spaced tubes 86, 88 of the support 
structure 80 form the spaced fork members 96, 97. Each 
pivot rod mounting bushing 98, 99 extends through both 
Walls of the square tube, and the square tube has Walls that 
are about three inches (or more) apart to provide greater 
stability in the mounting bushing 98, 99 and resistance to 
tWisting forces. 
The preferred support structure 80 includes pivot limiting 

means for limiting pivoting movement of the central pivot 
member 24 (and the articulated doZer blade 12) about the 
bifurcated pivot mounting 90. The pivot limiting means 
de?ne tWo extreme positions for the central pivot member 
24, With one being a normal or operational doZing position 
in Which the articulated doZer blade 12 is positioned for 
doZing friable material in a forWard or rearWard direction. 
The other extreme position is a tripped position in Which the 
blade 12 pivots doWnWard from the operational doZing 
position to an obstacle encountered in the ground surface to 
pass by the edge of the blade portions 14, 16 With minimiZed 
opportunity for damage to the edge of the blade. Once the 
obstacle has passed, the blade portions 14, 16 return to the 
operational position. 
The pivot limiting means includes upper pivot limiting 

means for preventing or limiting the upWard pivotal move 
ment of the central pivot member 24 (and the articulated 
doZer blade 12) beyond the operational doZing position. The 
preferred upper pivot limiting means includes an upper pivot 
limiting member 102 extending upWardly from the support 
structure 80 in a location adjacent to the fork members 96, 
97. The upper pivot limiting member 102 includes a pair of 
longitudinally extending substantially parallel and spaced 
lateral Walls 104, 106 having forWard edges 105, 107 that 
align With the rearWard edges 31, 33 of the outer Walls 30, 
32 of the central pivot member 24 such that pivoting 
movement of the central pivot member in an upWard direc 
tion brings the rearWard edges 31, 33 of the outer Walls and 
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the forward edges 105, 107 of the upper pivot limiting 
member 102 into abutment With each other thus blocking 
further pivot movement of the central pivot member. The 
forward edges 105, 107 of the pivot limiting member 102 
thus present a surface against Which the central pivot mem 
ber 24 abuts When the central pivot member is in an 
operational doZing position. 

In the most preferred embodiment of the upper pivot 
limiting member 102, at least one pivot locking tab 108 is 
provided for locking the central pivot member 24 against 
pivot movement With respect to the support structure 80, and 
thereby locking the position of the articulated doZer blade 12 
With respect to the vehicle to Which the support structure is 
attached. Preferably, a pair of pivot locking tabs 108, 109 are 
employed and are mounted so as to extend forWardly from 
the upper pivot limiting member 102 such that the tabs 108, 
109 embrace a portion of the central pivot member 24, and 
ideally a tab is mounted to the outer surface of each of the 
lateral Walls 104, 106 of the upper pivot limiting member. 
The pivot locking tabs 104, 106 are each provided With a 
locking aperture 110 therein, and the central pivot member 
24 has a locking hole 112 in each of the outer Walls. The 
locking apertures 110 and holes 112 are positioned so as to 
be aligned When central pivoting member 24 (and the 
articulated doZer blade 12) is in an operational doZing 
position. A pivot locking pin 114 is removably insertable 
through the locking apertures 110 of the pivot locking tabs 
104, 106 and the locking holes 112 through the central pivot 
member’s outer Walls 30, 32 to produce a locking of the 
central pivot member 24 in an operational doZing position 
(and thereby preventing relative pivot movement betWeen 
the central pivot member 24 and the support structure 80). 
Removal of the pivot locking pin 114 frees the central pivot 
member 24 and thus permits tripping of the articulated doZer 
blade. 

The support structure 80 further includes loWer pivot 
limiting means for limiting or blocking pivot movement of 
the central pivot member 24 With respect to the support 
structure 80 When the central pivot member is tripped by the 
articulated doZer blade 12 encountering an obstacle on the 
ground surface. The loWer pivot limiting means preferably 
comprises a loWer pivot limiting structure 116 formed by the 
loWer portions of the forWard edges 105, 107 of the left 104 
and right 106 lateral Walls of the upper pivot limiting 
member 102. The loWer portions of the rearWard edges 31, 
33 of the outer Walls 30, 32 contact the loWer portions 116 
of the lateral Walls of the support structure 80. 

The support structure 80 additionally comprises attach 
ment means for attaching the support structure to a vehicle. 
Preferably the attachment means comprises an attachment 
frame 120 located at the rearWard end 84 of the support 
structure 80. The most preferred attachment frame 120 has 
vertical Walls 122, 123 With apertures therein for receiving 
fasteners for mounting the attachment frame 120 to a vehicle 
attachment platform (not shoWn), such as a standardiZed or 
uniform tool attachment frame. The attachment frame 120 
also includes one or more horiZontal plates 124, 125 extend 
ing betWeen the vertical Walls 122, 123 for reinforcing the 
vertical Walls. 

Another signi?cant feature of the invention is the biasing 
means provided for biasing the central pivot member 24 into 
a desired pivot orientation With respect to the support 
structure, such as the operational doZing position. The 
preferred biasing means comprises a biasing assembly 130 
having a plurality of biasing springs 132 mounted betWeen 
the central pivot member 24 and the support structure 80 for 
resisting pivot movement of the central pivot member 24 out 
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of the operational doZing position. The number of biasing 
springs 132 (or the resistance of the individual springs to 
extension) provided may be varied depending upon the 
desired resistance to pivot, Which may be affected by the 
Weight of the friable material to be moved by the doZer blade 
(e.g., the greater the density of the material to be moved, the 
greater the desired resistance to of the biasing assembly 130 
to pivoting to prevent excessive tripping by the doZer blade 
12). 

In the most preferred biasing assembly 130, a number of 
biasing springs 132 are mounted laterally outWard from one 
outer Wall 30 of the central pivot member 24 and an equal 
number of biasing springs 132 are mounted laterally out 
Ward from the other outer Wall 32 of the central pivot 
member 24 such that the biasing force produced by the 
biasing springs 132 is applied to the central pivot member 24 
in a substantially balanced manner that resists rotation or 
tWisting of the central pivot member With respect to the 
support structure 80 about an axis orthogonal to the axis of 
the pivot rod 100 (e.g., about a substantially vertical axis). 
In the illustrative embodiment, one half of the biasing 
springs 132 are located on one lateral side of the central 
pivot member 24 and the other half of the biasing springs 
132 are located on the other lateral side of the central pivot 
member. 
The preferred biasing assembly 130 includes a 

transversely-oriented upper spring mounting bar 134 
mounted on the central pivot member 24, and illustratively 
comprises an angle member 136 ?xed to the upper portion 
of the rearWard edge 31, 33 of the outer Walls 30, 32 of the 
central pivot member. The upper spring mounting bar 134 is 
provided for mounting one end of each biasing spring 132 of 
the biasing means to the central pivot member 24. A 
transversely-oriented loWer spring mounting rod 138 is 
mounted on the support structure 80, and illustratively is 
mounted through apertures in the lateral Walls 104, 106 of 
the upper pivot limiting member 102 (although other mount 
ing locations may be employed). The loWer spring mounting 
rod 138 is provided for mounting the opposite end of each 
biasing spring 132 of the biasing assembly 130 to the 
support structure. On the upper spring mounting bar 134, an 
eye bolt 140 is preferably mounted thereon for each biasing 
spring 132, and the eye bolt 140 has securing nuts mounted 
thereon to permit threadable adjustment of the projection of 
the eye bolt eye 140 from the mounting bar 134 to thereby 
increase or decrease the amount of tension imposed on each 
of the biasing springs 132 and thereby increase or decrease 
the resistance to tripping imposed by the biasing springs. 
The biasing springs 132 preferably have loops on their 
opposite ends to permit easy hooking and unhooking of 
spring ends from the eye hooks and the loWer spring 
mounting rod 138. 
As to a further discussion of the manner of usage and 

operation of the present invention, the same should be 
apparent from the above description. Accordingly, no further 
discussion relating to the manner of usage and operation Will 
be provided. 

With respect to the above description then, it is to be 
realiZed that the optimum dimensional relationships for the 
parts of the invention, to include variations in siZe, materials, 
shape, form, function and manner of operation, assembly 
and use, are deemed readily apparent and obvious to one 
skilled in the art, and all equivalent relationships to those 
illustrated in the draWings and described in the speci?cation 
are intended to be encompassed by the present invention. 

Therefore, the foregoing is considered as illustrative only 
of the principles of the invention. Further, since numerous 
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modi?cations and changes Will readily occur to those skilled 
in the art, it is not desired to limit the invention to the exact 
construction and operation shoWn and described, and 
accordingly, all suitable modi?cations and equivalents may 
be resorted to, falling Within the scope of the invention. 

I claim: 
1. An articulated doZer blade system for attachment to a 

vehicle, comprising: 
an articulated doZer blade comprising left and right doZer 

blade portions pivotally mounted together at a central 
sWing joint such that said doZer blade portions are 
sWingable betWeen a forWard sWing position and a 
rearWard sWing position, 

a central pivot member located rearWard of said articu 
lated doZer blade and having said central sWing joint of 
said articulated doZer blade mounted thereon, said 
central pivot member having laterally spaced outer 
Walls extending rearWardly from the mounting of said 
central sWing joint, 

a doZer blade support structure for supportively attaching 
said doZer blade and said central pivot member to a 
vehicle, said support structure having a forWard end 
and a rearWard end, 

a bifurcated pivot mounting for pivotally mounting said 
central pivot member on said support structure, said 
bifurcated pivot mounting comprising a pivot rod 
mounting sleeve extending betWeen said laterally 
spaced outer Walls of said central pivot member, said 
bifurcated pivot mounting further comprising laterally 
spaced parallel fork members extending forWardly 
from the forWard end of said support structure, each 
said fork member having a pivot rod mounting bushing 
mounted thereon, said central pivot member being 
positioned betWeen said spaced fork members such that 
the pivot rod mounting sleeve thereof aligns With the 
pivot rod mounting bushings of said fork-members, and 
a pivot rod having end portions received in said pivot 
rod mounting bushings and extending through the 
mounting sleeve of said central pivot member, and 

an upper pivot limiting member extending upWardly from 
said support structure in a location adjacent to said fork 
members, said upper pivot limiting member including 
a substantially vertical surface against Which said cen 
tral pivot member abuts When said central pivot mem 
ber is in an operational doZing position. 

2. The articulated doZer blade system of claim 1 Wherein 
said support structure further includes a loWer pivot limiting 
member for limiting pivot movement of said central pivot 
member When said central pivot member structure is tripped 
by a ground obstacle. 

3. The articulated doZer blade system of claim 1, Wherein 
said central pivot member comprises a substantially 
vertically-oriented front Wall having said central sWing joint 
mounted thereon, said vertically-oriented front Wall being 
substantially transversely oriented to the longitudinal axis of 
said central pivot member, a pair of substantially vertically 
oriented angled Walls extending outWardly and rearWardly 
from the outer lateral edges of said front Wall, Wherein each 
of said outer Walls extending rearWardly from one of said 
angled Walls, a substantially vertically-oriented rear Wall 
extending substantially transversely betWeen said outer 
Walls, and a vertically-oriented central vertical Wall extend 
ing substantially transversely betWeen said outer Walls, and 
a horiZontally-oriented top plate and a horiZontally-oriented 
bottom plate joining said outer Walls to enclose the space 
Within said central pivot member. 
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4. The articulated doZer blade system of claim 1, addi 

tionally comprising a pair of blade positioning actuators for 
independently sWinging each said doZer blade portion rela 
tive to said central pivot member to a user-selected position 
betWeen said forWard sWing position and said rearWard 
sWing position, said blade positioning actuators being 
adapted to securely hold each said doZer blade portion in a 
user-selected position to thereby resist forWard and rearWard 
sWinging of a said doZer blade portion from said selected 
position. 

5. An articulated doZer blade system for attachment to a 
vehicle, comprising: 

an articulated doZer blade comprising left and right doZer 
blade portions pivotally mounted together at a central 
sWing joint such that said doZer blade portions are 
sWingable betWeen a forWard sWing position substan 
tially forWard of said central sWing joint and a rearWard 
sWing position substantially rearWard of said central 
sWing joint, 

a central pivot member located rearWard of said articu 
lated doZer blade and having said central sWing joint of 
said articulated doZer blade mounted thereon, said 
central pivot member having laterally spaced outer 
Walls extending rearWardly from the mounting of said 
central sWing joint, 

blade positioning means for independently sWinging each 
said doZer blade portion relative to said central pivot 
member to a user-selected position betWeen said for 
Ward sWing position and said rearWard sWing position, 
said blade positioning means being adapted to securely 
hold each said doZer blade portion in a user-selected 
position to thereby resist forWard and rearWard sWing 
ing of a said doZer blade portion from said selected 
position, 

a doZer blade support structure for supportively attaching 
said doZer blade and said central pivot member to a 
vehicle, said support structure having a forWard end 
and a rearWard end, said rearWard end having attach 
ment means for attaching said support structure to a 

vehicle, 
a bifurcated pivot mounting for pivotally mounting said 

central pivot member on said support structure, said 
bifurcated pivot mounting comprising a pivot rod 
mounting sleeve extending betWeen and through said 
laterally-spaced outer Walls of said central pivot 
member, said mounting sleeve being mounted at its 
opposite end portions to the laterally-spaced outer 
Walls, said central pivot member having a rear Wall 
extending betWeen and being ?xed to said laterally 
spaced outer Walls and being ?xed to said pivot rod 
mounting sleeve, said bifurcated pivot mounting fur 
ther comprising laterally-spaced parallel fork members 
extending forWardly from the forWard end of said 
support structure, each said fork member having a pivot 
rod mounting bushing mounted thereon, said central 
pivot member being positioned betWeen said spaced 
fork members such that the pivot rod mounting sleeve 
thereof aligns With the pivot rod mounting bushings of 
said fork members, and a pivot rod having end portions 
received in said pivot rod mounting bushings and 
extending through the mounting sleeve of said central 
pivot member and the mounting bushing of each said 
fork member; and 

pivot limiting means on said support structure for limiting 
pivoting of said central pivot member and said articu 
lated doZer blade betWeen an operational doZing posi 
tion and a tripped position; 
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wherein said pivot limiting means comprises an upper 
pivot limiting member extending upwardly from said 
support structure in a location adjacent to said fork 
members, said upper pivot limiting member including 
a substantially vertical surface against Which said cen 
tral pivot member abuts When said central pivot mem 
ber is in an operational doZing position. 

6. The articulated doZer blade attachment of claim 5 
additionally comprising biasing means for biasing said cen 
tral pivot member about said pivot rod into a operational 
doZing position With respect to said support structure. 

7. The articulated doZer blade system of claim 6 Wherein 
said biasing means comprises a plurality of biasing springs 
mounted betWeen said central pivot member and said sup 
port structure for resisting pivot movement of said central 
pivot member out of said operational doZing position, 
Wherein one half of the plurality of said biasing springs is 
mounted laterally outWard from one outer Wall of said 
central pivot member and the other half of the plurality of 
said biasing springs is mounted laterally outWard from the 
other said outer Wall of said central pivot member such that 
the biasing force of said biasing springs is applied to said 
central pivot member in a substantially balanced manner that 
resists rotation of said central pivot member about an axis 
orthogonal to the axis of said pivot rod. 

8. The articulated doZer blade system of claim 7 Wherein 
said biasing means includes a transversely-oriented upper 
spring mounting bar mounted on said central pivot member 
for mounting one end of a biasing spring and a transversely 
oriented loWer spring mounting rod mounted on said support 
structure for mounting an opposite end of said biasing 
spring, and Wherein each said biasing spring has one end 
mounted to said mounting bar and the other end mounted to 
the mounting rod. 

9. The articulated doZer blade attachment of claim 5 
Wherein said blade positioning means comprises an elongate 
extendible/retractable member having a selectively variable 
length, one said end of said extendible/retractable member 
being mounted to a said doZer blade portion and the other 
said end of said extendible/retractable member being 
mounted to said central pivot member such that extending 
the length of said extendible/retractable member sWings said 
doZer blade portion toWard said forWard sWing position and 
retracting the extendible/retractable member sWings said 
doZer blade portion toWard said rearWard sWing position. 

10. The articulated doZer blade system of claim 9 Wherein 
each said extendible/retractable member comprises a 
hydraulically-actuated piston and cylinder assembly having 
conduit means for hydraulically pressuriZing either end of 
the cylinder With ?uid at either side of said piston such that 
the piston of said piston and cylinder assembly is hydrau 
lically movable in said cylinder. 

11. The articulated doZer blade system of claim 10 
Wherein said central pivot member has a pair of spaced ears 
mounted thereon for pivotally mounting one said end of a 
said extendible/retractable member to said central pivot 
member, and Wherein each said doZer blade portion has a 
pair of spaced mounting ears mounted thereon at a location 
laterally outWard from said central sWing joint for mounting 
one said end of a said extendible/retractable member to said 
doZer blade portion. 

12. The articulated doZer blade system of claim 5, Wherein 
said central sWing joint comprises a plurality of pivot 
sleeves, at least one said pivot sleeve being mounted on each 
said doZer blade portion and on the front Wall of said central 
pivot member, and Wherein said central pivoting joint fur 
ther includes a sWing pin inserted through the pivot sleeves 
to pivotally join said sleeves together. 
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13. The articulated doZer blade system of claim 5, Wherein 

said central pivot member comprises a substantially 
vertically-oriented front Wall having said central sWing joint 
mounted thereon, said vertically-oriented front Wall being 
substantially transversely oriented to the longitudinal axis of 
said central pivot member, a pair of substantially vertically 
oriented angled Walls extending outWardly and rearWardly 
from the outer lateral edges of said front Wall, said outer 
Walls extending rearWardly from said angled Walls, a sub 
stantially vertically-oriented rear Wall extending substan 
tially transversely betWeen said outer Walls, and a vertically 
oriented central vertical Wall extending substantially 
transversely betWeen said outer Walls, and a horiZontally 
oriented top plate and a horiZontally-oriented bottom plate 
joining said outer Walls to enclose the space Within said 
central pivot member. 

14. The articulated doZer blade system of claim 5, Wherein 
at least three skid shoes for contacting a ground surface, a 
skid shoe being mounted on the bottom plate of said central 
pivot member for supporting said central pivot member 
above the ground surface, the distance betWeen said bottom 
plate and said skid shoe being adjustable to permit adjust 
ment of the distance that said central pivot member rides 
above the ground surface. 

15. The articulated doZer blade system of claim 5, Wherein 
said support structure comprises substantially parallel later 
ally spaced tubes extending from the forWard end to the 
rearWard end of said support structure, and Wherein the 
forWard ends of said spaced tubes form said spaced fork 
members. 

16. The articulated doZer blade system of claim 5, Wherein 
said support structure additionally comprises an attachment 
frame at the rearWard end of said support structure, said 
attachment frame having vertical Walls having apertures 
therein for receiving fasteners for mounting said attachment 
frame to a vehicle. 

17. The articulated doZer blade system claim 11 Wherein 
said upper pivot limiting member has pivot locking tabs for 
locking said central pivot member against pivot movement 
With respect to said support structure, said pivot locking tabs 
extending forWardly from said upper pivot limiting member 
to embrace a portion of said central pivot member, said pivot 
locking tabs having locking apertures therein and said 
central pivot member having a locking hole therein such that 
said locking apertures and said locking hole are aligned 
When said articulated doZer blade is in an operational doZing 
position, and a pivot locking pin removably insertable 
through the locking apertures of said pivot locking tabs and 
the locking hole of said central pivot member to permit 
selective locking of said central pivot member in an opera 
tional doZing position. 

18. The articulated doZer blade system of claim 5 Wherein 
said upper pivot limiting member has pivot locking tabs for 
locking said central pivot member against pivot movement 
With respect to said support structure, said pivot movement 
With respect to said upper pivot limiting member to embrace 
a portion of said central pivot member, said pivot locking 
tabs having locking apertures therein and said central pivot 
member having a locking hole therein such that said locking 
apertures and said locking hole are aligned When said 
articulated doZer blade is in an operational doZing position, 
and a pivot locking pin removably insertable through the 
locking apertures of said pivot locking tabs and the locking 
hole of said central pivot member to permit selective locking 
of said central pivot member in operational doZing position. 

19. The articulated doZer blade system of claim 5 Wherein 
said support structure further includes a loWer pivot limiting 
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member for limiting pivot movement of said central pivot 
member When said central pivot member structure is tripped 
by a ground obstacle. 

20. An articulated doZer blade system for attachment to a 
vehicle, comprising: 

an articulated doZer blade comprising left and right doZer 
blade portions pivotally mounted together at a central 
sWing joint such that said doZer blade portions are 
sWingable betWeen a forWard sWing position substan 
tially forWard of said central sWing joint and a rearWard 
sWing position substantially rearWard of said central 
sWing joint; 

a central pivot member located rearWard of said articu 
lated doZer blade and having said central sWing joint of 
said articulated doZer blade mounted thereon, said 
central pivot member having laterally spaced outer 
Walls extending rearWardly from the mounting of said 
central sWing joint, 
said central pivot member comprising a substantially 

vertically-oriented front Wall having said central 
sWing joint mounted thereon, said vertically-oriented 
front Wall being substantially transversely oriented 
to the longitudinal axis of said central pivot member, 
a pair of substantially vertically-oriented angled 
Walls extending outWardly and rearWardly from the 
outer lateral edges of said front Wall, substantially 
vertically-oriented and laterally-spaced outer Walls 
extending rearWardly from said angled Walls, a sub 
stantially vertically-oriented rear Wall extending sub 
stantially transversely betWeen said outer Walls, and 
a vertically-oriented central vertical Wall extending 
substantially transversely betWeen said outer Walls, 
and a horiZontally-oriented top plate and a 
horiZontally-oriented bottom plate joining said outer 
Walls to enclose the space Within said central pivot 
member; 

said central sWing joint comprising a plurality of pivot 
sleeves, at least one said pivot sleeve being mounted 
on each said doZer blade portion and on the front 
Wall of said central pivot member, and Wherein said 
central pivoting joint further includes a sWing pin 
inserted through the pivot sleeves to pivotally join 
said sleeves together; 

at least three skid shoes for contacting a ground surface, 
a skid shoe being mounted on the bottom plate of said 
central pivot member for supporting said central pivot 
member above the ground surface, the distance 
betWeen said bottom plate and said skid shoe being 
adjustable to permit adjustment of the distance that said 
central pivot member rides above the ground surface; 

blade positioning means for independently selectively 
sWinging each said doZer blade portion relative to said 
central pivot member to a user-selected position 
betWeen said forWard sWing position and said rearWard 
sWing position, said blade positioning means being 
adapted to securely hold each said doZer blade portion 
in a user-selected position to thereby resist forWard and 
rearWard sWinging of a said doZer blade portion from 
said selected position, 
said blade positioning means comprising an elongate 

extendible/retractable member having a selectively 
variable length, one said end of said extendible/ 
retractable member being mounted to a said doZer 
blade portion and the other said end of said 
extendible/retractable member being mounted to 
said central pivot member such that extending the 
length of said extendible/retractable member sWings 
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said doZer blade portion toWard said forWard sWing 
position and retracting the extendible/retractable 
member sWings said doZer blade portion toWard said 
rearWard sWing position, 

Wherein each said extendible/retractable member com 
prises a hydraulically-actuated piston and cylinder 
assembly having conduit means for hydraulically 
pressuriZing either end of the cylinder With ?uid at 
either side of said piston such that the piston of said 
piston and cylinder assembly is hydraulically mov 
able in said cylinder, 

Wherein said central pivot member has a pair of spaced 
ears mounted thereon for pivotally mounting one 
said end of a said extendible/retractable member to 
said central pivot member, and Wherein each said 
doZer blade portion has a pair of spaced mounting 
ears mounted thereon at a location laterally outWard 
from said central sWing joint for mounting one said 
end of a said extendible/retractable member to said 
doZer blade portion; 

a doZer blade support structure for supportively attaching 
said doZer blade and said central pivot member to a 
vehicle, said support structure having a forWard end 
and a rearWard end, said rearWard end having attach 
ment means for attaching said support structure to a 

vehicle, 
Wherein said support structure comprises substantially 

parallel laterally spaced tubes extending from the 
forWard end to the rearWard end of said support 
structure, and Wherein the forWard ends of said 
spaced tubes form said spaced fork members; 

pivot limiting means on said support structure for 
limiting pivoting of said central pivot member and 
said articulated doZer blade betWeen an operational 
doZing position and a tripped position, 

said pivot limiting means comprising an upper pivot 
limiting member extending upWardly from said sup 
port structure in a location adjacent to said fork 
members, said upper pivot limiting structure includ 
ing a substantially vertical surface against Which said 
central pivot member abuts When said central pivot 
member is in an operational doZing position, 

Wherein said upper pivot limiting member has pivot 
locking tabs for locking said central pivot member 
against pivot movement With respect to said support 
structure, said pivot locking tabs extending for 
Wardly from said upper pivot limiting structure to 
embrace a portion of said central pivot member, said 
pivot locking tabs having locking apertures therein 
and said central pivot member having a locking hole 
therein such that said locking apertures and said 
locking hole are aligned When said articulated doZer 
blade is in an operational doZing position, and a pivot 
locking pin removably insertable through the locking 
apertures of said pivot locking tabs and the locking 
hole of said central pivot member to permit selective 
locking of said central pivot member in an opera 
tional doZing position, 

said support structure further including a loWer pivot 
limiting member for limiting pivot movement of said 
central pivot member When said central pivot mem 
ber structure is tripped by a ground obstacle, and 

an attachment frame at the rearWard end of said support 
structure, said attachment frame having vertical 
Walls having apertures therein for receiving fasteners 
for mounting said attachment frame to a vehicle; and 

a bifurcated pivot mounting for pivotally mounting said 
central pivot member on said support structure, said 
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bifurcated pivot mounting comprising a pivot rod 
mounting sleeve extending betWeen and through said 
laterally-spaced outer Walls of said central pivot 
member, said mounting sleeve being mounted at its 
opposite end portions to the laterally-spaced outer 
Walls, said central pivot member having a rear Wall 
extending betWeen and being ?xed to said laterally 
spaced outer Walls and being ?xed to said pivot rod 
mounting sleeve, said bifurcated pivot mounting fur 
ther comprising laterally-spaced parallel fork members 
extending forWardly from the forWard end of said 
support structure, each said fork member having a pivot 
rod mounting bushing mounted thereon, said central 
pivot member being positioned betWeen said spaced 
fork members such that the pivot rod mounting sleeve 
thereof aligns With the pivot rod mounting bushings of 
said fork members, and a pivot rod having end portions 
received in said pivot rod mounting bushings and 
extending through the mounting sleeve of said central 
pivot member and the mounting bushing of each said 
fork member, 
biasing means for biasing said central pivot member 

about said pivot rod into a operational doZing posi 
tion With respect to said support structure, 

Wherein said biasing means comprises a plurality of 
biasing springs mounted betWeen said central pivot 
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member and said support structure for resisting pivot 
movement of said central pivot member out of said 
operational doZing position, Wherein one half of the 
plurality of said biasing springs is mounted laterally 
outWard from one outer Wall of said central pivot 
member and the other half of the plurality of said 
biasing springs is mounted laterally outWard from 
the other said outer Wall of said central pivot member 
such that the biasing force of said biasing springs is 
applied to said central pivot member in a substan 
tially balanced manner that resists rotation of said 
central pivot member about an axis orthogonal to the 
axis of said pivot rod, 

said biasing means including a transversely-oriented 
upper spring mounting bar mounted on said central 
pivot member for mounting one end of a biasing 
spring and a transversely-oriented loWer spring 
mounting rod mounted on said support structure for 
mounting an opposite end of said biasing spring, and 
Wherein each said biasing spring has one end 
mounted to said mounting bar and the other end 
mounted to the mounting rod. 


